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(54) Growth promoter for animals 



(57) The Invention relates to a growth promoter suit- 
able for, an animal consisting essentially of a fungi, an 
extract, a derivative or a mixture thereof, wherein said 
fungi is chosen from a generawithiii the Basidiomycetes 
and to an animal feed comprising 0,01 to 20 weight% of 
a growth promoter and the use of an animal feed as 
poultry or pig feed, in particular In their early iifestage. 



The invention further relates to a method for the Im- 
provement of weight gain and/or for reducing the feed 
conversion and/or for the improvement of the feed value 
and/or health and well-being of the animal by providing 
animals with a fungi or an extract, derivative or a mixture 
thereof resulting in a sequential action of the specific 
enumeration of enteric pathogens prior to their specific 
excretion. 
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Description 
Technical field 

5 [0001] The- present invention relates to a growth promoter suitable for animals, which growth promoter is useful as 
ar> animal feed additive having as primary oojecls the improvement of the microbial ecosystem in the gastro-inlestinal 
tract resulting in an optimalisaiion of the feed conversion ratio. 

[0002] The present invention discloses further a process for improving the efficiency of feed utilisation and/or for 
promoting the growth of animals in which an animal is fed a diet which comprises said growth promoter. 

Background of the invention 

[0003] In modem animai production systems, the equilibrium between the intestinal flora and host animal is a delicate 
ono, and disturbance of this equilibrium (by e.g. bacterial infection) has a neigative impact on the overall performance 
15 of the animals (Ecke!, 1 999). Knowledge about the problems of intestinal microbial infection in liveslock opens the door 
to completely new ways of influencing the bio-regulatory processes through feed additives, reducing the frequency of 
diarrhoea and even losses, by stabilising the intestinal flora. In the past, this disturbance of the microbial ecosystem 
in the gastro-intestinal tract of an animai was partially solved by supplying feeds containing antibiotics as growth pro- 
moter. 

20 [0004] But today, 50 years since the discovery of the traditional antimicrobials (e.g. penicillin), a Jot of bacteria are 
now resislant to one and, in many cases, io multiple antimicrobials (Guillot, 1989). This resistance is proving fatal lor 
thousands of people each year and results in high medical and heavy economic costs (Barton, 199B). The problem of 
antimicrobial resistance is global, but is partially caused by the world-wide application of antimicrobials in animal nu- 
trition. Addition of those known antimicrobials to feed formulations results in better performance i.e. decreased feed 
conversions ana higher growth rates (Dupont and Steele, 1987; Prescott, 1 997; Aarestrup, 1 999). For some countries, 
this led already lo a prohibition of almost all antimicrobials, usable as growth promoters in feed formulations (Muirhead. 
1993; Ross, 1999). 

[0005] The problem with most traditional antimicrobials (or some other growth promaters) in use today is that they 
attack bacteria at the intracellular level (Guillot, 1989). That Is, they inhibit key enzymes In the synthesis or compounds 

30 used to build up the cell. Whenever this approach is used, bacteria can develop mutations of the enzymes involved or 
can devebp mechanisms to rapfdly pump the antimicrobial out of the cell. Alternatively, they can develop enzymes, 
which directly degrade the antimicrobial (e.g. (j3-lactamase) (Neu et al„ 1 980; Chirica et al., 1 998). By plasmld transfer 
(via microbial conjugation), resistance can be rapidly transferred from one microbial cell to another (expansion of re- 
sistance) (Finland, 1971; Hedges and Jacob, 1974; Thompson, 1986; Hamilton, 1994). 

35 [0006] Since the world-wide negative response on the use of the traditional antimicrobials (as growth promoters) in 
animal feeds, research is performed to search for new types of antimicrobials or growth promoters (Mazza, 1993). 
During research for alternative (natural) antimicrobials or growth promoters, attention is nowadays mainly focussed on 
the use of several (organic) acids (Eckel, 1997; Liang, 1997; Radecki et al., 1 98B) : new active probiotics (Chiquotte 
and Banchaar, 1998; Garriga et al., 1998; Tannock, 1999), prebiolics (Olsen, 19S6: Bower et al., 1998; Brown et a!., 

■>o 199B; Iji andTivey, 1998; Houdijk et a!., 1999), some plant- (onions and garlic) and herb extracts (essentia! oils) (De 
Koning and Hongbiao, 1999; Nielsen, 1999). 

[0007] The main object of the present invention is lo provide a growth promoter of natural origin, which does not 
present the above cited drawbacks. 

J s Description of the main characteristics of the invention 

[0008] In a first aspect the invention provides therefor a growth promoter for an animal consisting essentially of a 
fungus, an extract, derivative or a mixture thereof, said fungus is chosen from a genera within the Basidiomyceles. 
[0009] The Basidiomyceles for which this invention is applicable include a wide variety of fungi that ;axologically 

so belong io the "Basidiomycota", but most preferred for use in this invention are the fungi belonging to the order Agsricales 
or Aphyllopharaies of Homobasidiae, such as for example Aimillariella mellea (Fr.) Karst, Trichoioma 'mstsutake (S. 
ho et Imai) Sing., Lentinus etJodes, (Berk.) Sing. or Shiitake, Coriolus versicolor (Fr.) Quel., Grifola gigantea (Fr.) Pilat, 
Favolus Arcuiarius (Fr.) Ames, Ganoderma (FSeishi), etc. The taxoiogical nomenclature of the basidiomycetes is based 
on "Coloured Illustrations of Fungi of Japan' by FSOKUYA IMAZEKI and TSUGUO HOIMGO, Said genera have similar 

55 healing effects and have a similar morphological structure. 

[0010] According to the invention, these fungi can be used in all forms, such as their natural crude form, dried form, 
as a extract, a derivative or any other form. 

[001 1] Preferably a growth promoter according to the invention is chosen from the genera Lentinus (Shiitake), Ga- 
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noderma (Reishi), or Grifola (Maitakc). In a more prefered embodiment the fungus is Lentinus edodes, also commonly 
known as the Shiitake. 

[0012] The invention provides in a second aspect an animal leed comprising 0,01 to 20 wGight% of the above defined 
growth promoter. 

[0013] In a third aspect ;hc Invention is directed to the use of the animal feed according to the second aspect ot Ihe 
invention as a poultry or a mammal feed, in particular for chicken or pig. The feed according to Hie invention is of a 
particular interest for animals in their eaiiy lifesiage. 

[0014] In a fourth, aspect, the invention is related to a method for the improvement of weight gain and/or for reducing 
the feed conversion and/or for the- improvement of the feed value and/or health and well-being of the animaiby providing 
animals with a fungi or a an extract, derivative or mixlure thereof as a growth promoter resulting in a sequential action 
of the specific enumeration of enteric pathogens prior to their specific excretion. 

[D01 5] According to the invention the most preferred fungus is tho Lentinus edodcs (Shiitake) mushroom. 
[0016] The Lentinus edodcs is a cultured edible fungus, which is very popular in Asia {Chang, 1 993). The curative- 
characteristics ol Lentinus edodes are studied for humans and are well known since iong time (Mizuno, 1S95). II was 
already staled by Wu-Rui in 1620 that "Shiilake accelerates vital energy, wards of hunger, cures colds and defeats 
body fluid energy". The Lentinus edodes was treated as an elixir of life for humans, however without any scientific 
verification. In the 1970's, p-D-glucan, an active component ol Lentinus edodes consisting of [i-i,3-giucans and p- 
1 ,6-glucans, was identified effective for the treatment of cancer. Since then, studies on pharmacologically active com- 
pounds from Lentinus edodes have been accelerated. Not only Lentinus edodes fruiting bodies, but also its spores, 
its mycelium and products isolated from cultivated fermentation broths have been studied in detail. These studies 
resulted in the discovery of several new active substances, such as lenthionine, lentinan, specific giycoproteins... . A 
doiailed survey of She principal active compounds isolated from Lentinus edodes is given by Mizuno (1995). Recent 
studies on Lentinus edodss have demonstrated that tho use of its extract results in an antitumor effect, antimicrobial 
properties, improved liver funclion and a reduction of viremia in patients with chronic hepatitis and an inhibition of 
human immunodeficiency virus infection in vitro (Hirasawa el al., 1993). A recent study revealed also tha! Lentinus 
edodes extracts strongiy inhibit the formation of water-insofuble glucan from sucrose by the glycosyliransferase of 
streptococci (Shouji et al., 2000). In general, glycosyltransferases are involved in bacterial exopolysaccharide biosyn- 
thesis, which can occur in the intestinal tract and can favour bacterial adhesion. 

[0017] Shittake mushrooms grow naturally on the dead wood of many hardwood species. In Japan, shiitake mush- 
rooms have been cultivated on bed logs lor 300 years, and today their cultivation is an important agricultural business. 
Because most Shiitake mushrooms have been cuftivated on logs, many commercial varieties have been bred for log 
cultivation. 

[D01 8] The cultivation of shiitake has remained in a primitive state until very recently. Shiitake traditionally have been 
grown on tree trunks, some types of trees supporting more abundant growth than others. Growth cf shiilake on Irees 
typically requires between one and two years until the first crop of fruiting bodies is produced. 
[0019] US-5, 123,203 describes a method for culture of fungi including shiitake (Lentinus edodes) using a method of 
sterilizing the substrate to allow cultivation of the desired fungi without contamination by competing organisms. The 
substrate is grain that is essentially cellulose free. Shiilake mushrooms have the ability to break down cellulose for 
essential nutrients, but can be more efficiently grown in a substrate containing Ihese materials in an already usable 
form. Similarly, shiitake can break down iignin, which is a constituent of wood, but again shiitake can be cultivated 
more efficiently by providing the breakdown products instead of the Iignin. 

[0020] Further US-4 4.874,41 9 discloses a process for preparing a nulrient substrate composition suitable for growth 
of shiitake mushrooms consisting essentially of preparing a nitrogen-containing compost mixture consisting essentially 
of a vegetative waste, a mineral fertilizer ar.d water, said mixture having a moisture content of about 65 to 60%; aer- 
obically digesting the mixture at an ambient temperature range ol between about 18 to 30°C. lor between about 1 to 
9 days; pasteurizing the aerobically digested mixlure; and further digesting the pasteurized mixlure at a mesothermic 
temperature of between about 45 to 55° C. for between about 3 to 5 days. 

[0021] A possible way of treatment of the Shiilake is extraction. US-5,780,097 discloses a process for preparation 
cf a powdery extract of shiitake mushroom comprising the steps of suspending a shiitake mushroom powder in water 
to form a suspension, subjecting the suspension So heal extraction at 80-90" C. for 30-60 minutes to obtain a hoi water 
extract, concentrating the hot water extract by a factor of two to five, adding a cyclodextrin (CD) solution to the con- 
centrated extract to afford a mixture, kneading the mixture under reduced pressure al 60.-9D.°C. for 10-24 hours to 
obtain a CD clathralo and drying and pulverizing the clathrate. 

[0022] Several antimicrobial substances have been isolated from Lentinus edodes, such as lentionino, disulfide an- 
alogues of lenthionine, lentinan and polyacetylene compounds (Hirasawa et al., 1999). 

[0023] Nevertheless, in animal breeding, most attention is nowadays focussed on the use cf the [j-D-glucan fraction 
- isolated iron Lentinus edodes or other fungi - as specific growth promoter (mainly via manipulation of probiotic content 
in the gastrointestinal tract) or as medicinal agent or nutraceulica! lor improvement of animal (and human) health 
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(Patent WO 98/26787). 
Description of invention 

[0024] in first Instance, the present Invention relates to the observation that providing to the animal the Lentinus 
edodes mushroom (or extracts or derivatives of it) as feed additive, changes the microbial ecosystem in ihe gastroin- 
testinal trac! of the animal in specific way resulting in a improved gastrointestinal ecosystem. 
[0025] The total amount of enteric pathogens are in a first stage surprisingly enumerated in ihe gastrointestinal tract 
i.e. a selective development of enteric pathogens within the gastrointestinal tract, and in a second stage, the enumer- 
ated enteric pathogens are very quickry excreted (for example within 2 weeks following application of Lentinus edodes) 
from the gastrointestinal tract oi the animal. 

[0026] This sequential mode of action is not earlier described for other types of growth promoters usable in animal 
breeding. Enteric pathogens can include following genera: Escherichia, Salmonella, Shigella, Klebsiella, Erwinia, Yers- 
inia, Campylobacter, Helicobacter, Vibrio, Pseudomona as well as other Grarnnegative bacteria. 
[0027] By fast elimination of snteric pathogens from the gastrointestinal tract, in second instance, better perform- 
ances, which are reflected In dally growth and feed conversion of the animal are obtained. The growlh promoting effect 
of Lentinus edodes is already clearly visible at elution level of the enriched enteric pathogen strains from the gastroin- 
testinal tract of the animal, 

[0028] From these results and observations, it is expected that other fungi of genera within ihe Basidiomyeetes are 
also suitable as growlh promoter. 

[0029] Other genera of mushrooms preferably include Ganaderma (Reishi), Cordyceps, Coriolus, Grifcia (Maitake) 
and other fungi. A concentration up to about 0,01 to 20 weighl% eventually combined with other raw materials or other 
growth promoting subslances, such as antibiotics, probiotics, prebiotlcs, acids, etc. 

[0030] In a preferred embodiment 0,5-5g and more preferably 1 g Lentinus edodes / 1 00g feed has been found to 
be particularly suitable. 

10031] In order that the present invention may be more clearly understood, the preferred (orm will be described with 
reference to the following examples. 

Example 1 ; influence of Lentinus edodes on the microbial ecosystem irr the gastrointestinal tract of poultry 

[0032] 3 x 40 one day old chickens were provided with following feeds: control feed, control feed supplemented with 
3 ppm Ftavomycin and control feed supplemented with 1 % Lentinus edodes. Water and feed were supplied ad libitum. 
The chickens were contaminated at day 2 with caecum contents of 3 week old chickens (most critical period for gas- 
trointestinal problems). At regular lime intervals, chickens were dissected and the enteric pathogen contents in the 
small intestine were determined by plate counting on MacConkey agar. 
[0033] Figure 1 summarises the results. 

[0034] From figure 1 , it is clear thai Lentinus edodes has during Ihe first week a positive effect on enteric bacteria 
growth/survival. Only after one week, the enteric bacteria content in the intestinal tract lowers very quickly, even to a 
level tower then the control and fiavomycin treatment. 

[0035] Lentinus edodes (or its extracts or its derivatives) causes in first instance growth of enteric pathogens (growth 
favouring of enteric pathogens) followed by washout of the enumerated enteric pathogens strains. ThB use oi Lentinus 
improves the microbial ecosystem in the gastrointestinal tract of the animal by specific enumeration of enteric pathogens 
followed by specific excretion, in orderto improve weight gain, to reduce feed conversion and to improve this way the 
feed value and health and well-being of the animal. 

[0036] The surprising effect of the invention is that Lentinus edodes or an other related fungi (or their extracts or 
derivatives) is usable as a specific growlh promoter in animal breeding, by a specific sequential action, i.e. the enu- 
meration of enteric pathogens in Ihe gastrointestinal tract of the animal prior to wash-out of ihe enumerated enteric 
pathogens. As a result, less diarrhoea and better performances are obtained. Moreover, since enteric pathogens are 
excreted from the animal, healthieranimals areobtained. Animals can include birds (poultry, ...) and mammalians (pigs, 
ruminants, pets, ...but also humans) 

[0037] The observed effect is obtained during norma) transit of the (eventually dried) fungus (or an extract or a 
derivative) through the gastrointestinal tract of the animal. 

Example 2: Influence of Lentinus edodes on chicken performance 

[0,038] The same experimental conditions were applied as described in experiment 1 . In this example, daily growth 
and feed conversion were monitored after 13 days. The results arc- summarised in table 1. 
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Influence of Lentinus erodes on chicken performance 




Control 


Control +flavomycin 


Control-i Lentinus edodes 


Weight/chicken a! day 1 


43.1 


43.54- 


43.66 


Weight/chicken at day 13 


164.1 


208.8 


211.5 


Feed conversion/chicken 


1.80 


1.51 


1.48 



[0039] From table I , i; csn be concluded that use of Lentinus edodes in this particular test gave similar results as 
those obtained with a traditional growth promoter (flavomycin). Promoting the growth of animals is herein defined as 
promoting growth in terms of weight gain in time {growth rate) and/or promoting growth in terms of feed efficiency (feed 
conversion ratio). Nevertheless, the mode of action is not comparable (see example 1 ). The use of a Basidiomyceles 
according to the invention is in particular useful for poultry and mammals, such as pigs. 

f_0040J fn a fifth aspect those preparations according to the claims! -3 is useful as a medicine, in particular for the 
treatment of diarrhoea. 
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Claims 

1. A growth promoter suitable for an animal consisting essentially of a lungi, a extract, a derivative or a mixture 
thereof, wherein said fungi is chosen from a genera wliiiin the Basidiomycetes. 

2.. A growth promoter according to claim 1 wherein the fungi is chosen from the genera belonging to the order Agar- 
ic-ales or Aphyflopharales of Homobasidiae, such as for example Armiflariella mellea (Fr.) Karst, Tricholoma mat- 
sutake (S. Ito et Imai) Sing., Lentinus edodes, (Berk.) Sing.or Shiitake, Coriolus versicolor (Fr.) Quel., Grifola 
gigantea (Fr.) Pilal, Favolus Arcularius (Fr.) Ames, Ganoderma (Reishi), Ganoderma (Reishi), Cordyceps, Coriolus 
or Grifola (Maitake). 

3- A growth promoter according to claim 2 wherein the fungi is Lentinus edodes, (Berk.) Sing.(Shiitake). 

4. An animal teed comprising 0,01 to 20 weight% of a growth promoter as claimed in any of the claims 1-3. 

5. Use of an animal feed according to claim 4 as poultry or pig feed, in particular in their early lifestage. 

6. A method for the improvement of weight gain and/or for reducing the reed conversion and/or for She improvement 
of the feed value and/or health and well-being of the animal by providing animals with a fungi or an extract, derivative 
or a mixture thereof as claimed in claims 1-3 resulting in a sequential action of the specific enumeration of enteric 
pathogens prior to their specific excretion. 

7. The method according to claim 6, wherein different genera of fungi (mushrooms) is applicable, such as Lentinus 
(Shiitake), Ganoderma (Reishi), Grifola (Maitake) and other fungi, either alone or in combination which each other. 

fi. The method according to ciaim 7, wherein the fungus is Lentinus edodes, 

9. The method according to any of the claims 6, 7 or 8 wherein the observed effect is obtained during normal transit 
and digestion process of the fungus or its extract or its derivative or a mixture thereof, through the gastrointestinal 
tract of the animal. 

10. The method according to any of the claims 6-9, comprising spores, mycelium and products isolated from cultivated 
fermentation broths are used, either alone or in combination. 



n - xis ot the c,sims 6 - 11, ^ ^ — ■ - ^ «*-*» 
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15. The method according to any of the claims 6-14, wherein the animal is classified as poultry. 

16. The method according to any of the claims 6-14, wherein the animal is classified as a mamma!, in particulars pig. 

17. Use of a growth promoter according to any of the claims 1-3. for use as a medicine in the treatment oi diarrhoea. 
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The amount of Colony Forming Units (CFU) per g intestinfi! tract, compromises she number of viable and 
cultivatable micro-organisms (in casu enteric pathogens), which are present in 1 g intestinal tract (tissue and 
content). 



Figure 1. 

Enteric pathogens in function of time 
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